Abstract It is widely recognized that options and futures markets for housing can 12 reduce and manage the risks inherent in consumers' large investments in housing 
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empirical evidence from Sweden (Englund et al. 2002) and from the U.K. (Iacoviello 34 and Ortalo-Magné 2003) is consistent with large gains through risk management;
35
cruder analyses based upon data from the Global Financial Database suggest that 36 large gains could accrue to homeowners in many other European countries as well 37 (Quigley 2006) .
38
This quite recent research also suggests that there are social as well as private 39 gains to mobilizing this market. These concerns have motivated one public 40 demonstration currently underway in the USA, supported by government funds
41
(see Goetzmann et al. 2003) . These social concerns also provide an additional 42 rationale for contemporaneous efforts by the private sector to develop a functioning 43 market for house price derivatives. In the USA, these latter efforts have been 44 sponsored by the Chicago Mercantile Exchange (CME) which has sought to develop
45
"alternative non-traditional investment products to enable customers to better 46 diversify and manage their risks." (CME 2007a, b, p2) . Among the products under 47 development are CME Economic Derivatives, CME Weather Derivatives, and CME
48
Housing Futures and Options.
49
This latter program currently seeks to develop a market for housing derivatives in 50 ten USA metropolitan areas. Presumably, the lessons learned in this initial program
51
will inform choices about a larger national system of trading in housing futures.
52
The key to trading in housing futures is the development of reliable and replicable USA will almost certainly use some version of a repeat sales (RS) price index (see 56 Bailey et al. 1963) . The methodology for producing such an index from a sample of 57 paired sales of dwellings is well known, and the methodology can be implemented 58 across housing markets without resort to detailed measurement of the characteristics 59 of the individual houses which are bought and sold.
60
One attribute inherent in the RS methodology is that the house price indexes which 61 are so derived are subject to revision as new information is revealed. Additional 62 information on paired sales is used, not only to estimate the contemporaneous value of 63 the index, but also to revise the entire history of index values over time. This paper 64 considers the practical importance of this feature, index "revision," in the development 65 of the market for risk-reducing derivatives. In Section II below, we lay out the problem 66 and discuss previous work investigating its practical importance. Previous work is 67 quite limited and is based entirely upon the ad hoc analyses of particular bodies of 68 specialized data on housing prices. contracts. 1 This analysis is presented in Section III. Section IV is a brief conclusion.
82
Repeat Sales Indexes
83
The enormous advantage of the RS estimator of housing prices is its parsimonious 84 use of information. The value, V, or "selling price" of a house is simply price, P,
85
times quantity, Q:
88
The unit price P of housing at time t is unobserved, but the quantity of housing 89 services emitted by a dwelling i can be measured, at least in principle, by a vector of 90 characteristics, X:
93
In Eq. 2, d is a dummy variable with a value of one if dwelling i was sold in 94 period t, ε is an error term, and β and δ are parameters. If dwelling i was sold at 95 times t and T, then
98
If it is assumed that housing attributes are unchanged between t and T, X it =X iT ,
99
and that the implicit prices of these attributes are also unchanged, β t =β T , then the 100 price relationship is simply
Here D is a matrix of dummy variables taking a value of minus 1 at the time of 104 the first of the paired sales, t, plus 1 at the time of the second of the paired sales, 
points in time, and the dates of these sales, is sufficient to estimate the price index. press and in the business press. Despite the fact that the index has been maintained 184 for more than a decade and that it is widely used for commercial and academic 185 purposes, no information is available on the properties of the index as it has been 186 routinely revised.
The remainder of this paper provides some assessment of the OFHEO index as it 188 has been revised to incorporate additional information on the sales of single family 189 housing.
190
Revisions to the OFHEO Quarterly House Price Indexes
191
We were able to obtain a complete set of the OFHEO housing price indexes in their . We were also able to obtain the complete set of
194
OFHEO house price indexes as they were released in mid 2001, updated through 2 Indeed, the method of incorporating new information into the CMHPI and the OFHEO Index was changed as a result of the Butler, et al, study. 3 It should also be noted that no information at all is available for indexes produced by private firms. For example, little information (and no historical information) is available about the properties of the Fiserv CSW indexes used by the CME in its pilot program. In contrast, detailed data on the procedures and estimation methods underlying the OFHEO price series are available on the agency's website.
Index Revision, House Price Risk, and the Market for House Price Derivatives Before discussing these comparisons, we report in Section A the results of 217 matching the economic geography covered by these detailed estimates over the 6-218 year interval. 
Price Revisions and Economic Geography: Regional Definitions 
247
The important point to note is that for more than 47% of the metropolitan areas 
indexes in the settlement of futures contracts-at least unless these definitional 256 issues were carefully addressed and adequately resolved. The figure presents the distribution of the average percentage revision across the 238
275
MSAs. As reported in the figure, the average revision in any metropolitan area is 276 quite small, about −0.125%. In only about 7% of the MSAs, is the average index 277 more than 1% larger than the average index as it was originally reported. In even a 278 smaller fraction of the cases, the revised index is more than 1% smaller than the 279 average originally reported.
t1.1 t1.8 t1.9 Manual matching required an exact match of the names of the state and the constituent counties from the two files. We also verified the population of the constituent counties from the two files as a robustness more than 55% of the time, the average absolute revision is less than 0.75% after the 283 passage of about 6 years. However, in about one quarter of the cases the revision is 284 greater than 1.5%, and in about 15% of the cases the revision is more than 2%. terms, across the 238 MSAs. This distribution is much larger. On average, the largest 293 revision is more than 4.6%. In 32% of the regions, the largest absolute revision is 294 more than 5%. In 8.7% (i.e., in 21 out of 238) of the MSAs, the largest absolute 295 revision exceeds 7.5%.
296
On average, the revisions to the price indexes in these 238 MSAs are small. The 
The Predictability of Price Index Revisions
319
As we have seen, the magnitudes of revisions are small, on average, but they are 320 larger when their absolute size is considered. Larger revisions and more volatility are 321 concentrated in the most recent 5-to 10-year period for most MSAs. In this section,
322
we investigate the predictability of these revisions. We investigate the pattern of 323 serial correlation in the index revisions and the systematic effects across real time 324 and housing market.
325
The basic autocorrelation model investigated is
328
In this formulation, e P it is the price index for metropolitan area i for time t as is explained by the simple lag structure. As shown in the figure, the modal estimates 338 of R 2 are about 10% and 30%. The mean of the distribution is about 28%. This 1976Q2 1978Q2 1980Q2 1982Q2 1984Q2 1986Q2 1988Q2 1990Q2 1992Q2 1994Q2 1996Q2 1998Q2 2000Q2 revision ( 
Q1
suggests that the recent price history in a metropolitan area, known at the time the 340 initial index value is published, may explain up to about a third of the price revisions 341 in a metropolitan housing market a half decade later.
342 Table 2 presents regression estimates of Eq. 5 pooled across metropolitan areas 353 Figure 9 reports the estimates of the fixed effects for time from Figure 10 summarizes the fixed effects associated with different housing markets.
359
They average about 1% in terms of the log revision ratio. Notice, however, there is a 360 thick left tail around −0.02 to −0.03, indicating a "downward" revision of more than 361 2% for some housing markets. Figure 11 summarizes the estimated log price revision 362 based on revisions offset each other during the sampling period).
367
The importance of systematic time-varying factors is investigated in 3% 1980,Q1 1982,Q1 1984,Q1 1986,Q1 1988,Q1 1990,Q1 1992,Q1 1994,Q1 1996,Q1 1998,Q1 2000,Q1 Fig. 9 Time-specific effects on price revisions, in percent with 95% Confidence interval (based on Table  2 Model I) Fig. 10 Frequency distribution of MSA fixed effects estimated from the log price revision ratio regression (based on 
10-year and 1-year Treasury securities) and the revisions. For each of the three 375 models, we report results using one, two and three-quarter lags.
376
There is essentially no evidence that the course of interest rates or a distributed choice of this measure is some extent of revision after indexes are initially published.
390
The small house price derivatives market currently operating in the USA is based 391 upon only ten metropolitan housing markets, and settlement is based on proprietary 
